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Brief Training in Mindfulness Meditation Reduces Symptoms in Patients with a Chronic or Recurrent Lifetime History of Depression: A Randomized Controlled Study
Training in mindfulness meditation was originally introduced to the treatment of depression as a means of preventing relapse in highly vulnerable patients. While it was initially suggested that patients had to be in full remission in order to be able to engage beneficially with the practice, it has now become obvious that preventative effects are negligible in those who are in full recovery (Segal et al., 2010) . In fact, a recent meta-analysis suggests that preventative effects increase with levels of residual symptoms (Kuyken et al., 2016) , and there is now accumulating evidence that Mindfulness-Based Cognitive Therapy (MBCT), a complex intervention for relapse prevention combining training in mindfulness and elements from cognitive therapy (Segal, Williams, & Teasdale, 2013) , can have significant effects in patients with diagnostic levels of depression, in particular in those with chronic and treatment-resistant courses (Barnhofer et al., 2009; Eisendrath et al., 2016; Eisendrath et al., 2008; Finucane & Mercer, 2006; Kenny & Williams, 2007; Strauss, Hayward, & Chadwick, 2012; Sundquist et al., 2015; Van Aalderen, Donders, Peffer, & Speckens, 2015) .
While the use of mindfulness training for the purpose of relapse prevention relies on the gradual building of mental skills to help patients respond more adaptively at times of potential relapse, use of mindfulness training in acute depression emphasises the stressbuffering effects of a mindful stance in the face of negative mood and distress-an approach that is consistent with the original use of Mindfulness-Based Stress Reduction (MBSR; Kabat-Zinn, 1990) in patients with chronic pain and other conditions with acute distress (Kabat-Zinn, 2003) . Such effects are assumed to arise through adoption of a meta-cognitive or 'decentered' perspective that serves to reduce reactivity to stress/negative mood and to mitigate stress/negative mood appraisals (Creswell & Lindsay, 2017) . From a stress-buffering perspective (Creswell & Lindsay, 2014) , beneficial effects of mindfulness training are likely M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT MINDFULNESS TRAINING IN DEPRESSION 5 to increase with levels of stress or vulnerability. Training in mindfulness may thus not only serve as a transformative practice reducing vulnerability in the longer term, but may have beneficial applications in addressing acute symptoms and distress, countering processes that maintain symptoms particularly in patients in whom tendencies to engage in maladaptive ways of coping have become highly automatic and habitual.
Importantly, if patients are effectively trained in the strategic use of a mindful stance, such effects may arise already after relatively short periods of training (Huffziger & Kühner, 2009; Singer & Dobson, 2007) . In line with this, there is now a considerable number of studies that have demonstrated beneficial effects of brief mindfulness-based interventions (Menezes & Bizarro, 2015; Tang, Lu, Feng, Tang, & Posner, 2015; Tang, Tang, Tang, & Lewis-Peacock, 2017; Tang et al., 2007; Tang et al. 2010; Xue, Tang, Tang, & Posner, 2014; Zeidan, Johnson, Diamond, David, & Goolkasian, 2010 ). Yet, many of these studies were aimed at investigating mechanisms and principles in non-clinical or analogue samples. The aim of the current study was to further extend this research to the clinical domain, namely the treatment of chronic and recurrent courses of depression, in order to inform a broader clinical use of mindfulness techniques in the treatment of depression.
For this purpose, we investigated the effects of a brief targeted mindfulness-based intervention (MBI) that consisted of three individual sessions to support intensive guided home practice over a period of two weeks. The intervention combined training of the capacity to regulate attention and relate to experience from a decentered perspective with the cultivation of openness and acceptance while providing participants with a detailed rationale for the use of these practices in the context of current depression. Emphasising the importance of intensive and regular practice (Crane et al., 2014) , but taking into account limitations for engagement due to current symptoms, the training entailed intensive home practice using guided meditations shorter than the standard practices of MBIs but administered at greater frequency. We compared this program to the effects of a control condition that used psycho-
education and asked participants to take regular rest periods and disengage from maladaptive thinking, but did not provide any training in techniques to facilitate such decentering.
We hypothesized that the mindfulness-based intervention would lead to significantly stronger reductions in severity of depressive symptoms than the control condition (primary outcome). Furthermore, we expected participants in the mindfulness training to show significantly stronger increases in their mindfulness skills and significantly stronger decreases in their tendencies to engage in maladaptive repetitive patterns of thinking and their cognitive reactivity to negative mood than participants in the control condition (secondary outcomes).
Method

Participants
Depressed patients were recruited through advertisement in newspapers, in public transport, and on the internet. Inclusion criteria at initial assessment were a) a current diagnosis of Major Depression as assessed by Structured Clinical Interview for DSM IV (First, Spitzer, Gibbon, & Williams, 2002) , b) a chronic or recurrent lifetime history of depression, with onset before age 19 and either chronic persistence of symptoms or a history of at least three previous episodes of depression, two of which needed to have occurred during the last two years, c) self-reported severity of current symptoms on a clinical level as indicated by Beck Depression Inventory-II (Beck, Steer, & Brown, 1996) scores above 19, d) age 25 to 60 thus excluding cases of late life depression given that such cases might differ in etiology, and e) fluency in spoken and written German. Exclusion criteria were a) history of psychosis or mania, current eating disorder, OCD, current self-harm, current substance abuse or dependence, b) history of traumatic brain injury and c) current treatment with CBT. We allowed patients who were currently taking antidepressants into the study provided that the medication had not been changed during the last four weeks before entry into the study. Patients were randomly allocated to receive either the mindfulness-based intervention or the control training and were assessed one week before the start of the intervention and one
week after the end of the two-week intervention. Williams, Van der Does, Barnhofer, Crane, & Segal, 2008 ) is a self-report measure of cognitive reactivity to sad mood. It consists of 34 items that are aimed at assessing tendencies to engage in maladaptive (four subscales: hopelessness, aggression, control/perfectionism, harm avoidance, and rumination) or adaptive (one subscale: acceptance/coping) thinking in response to low mood. Previous research has demonstrated correlations with task-based assessments of cognitive reactivity (Williams et al., 2008) . For the current purposes, we used a total score of the maladaptive subscales. As the adaptive acceptance/coping scale does not map directly onto the understanding of acceptance underlying MBIs and is quite heterogeneous in nature, we decided not to include this scale in our analyses. Internal consistency of the total score for maladaptive reactivity was α = .92 at pre-treatment and α = .90 at post-treatment.
Measures
Interventions
Both interventions were delivered in a series of two 1.5-hour weekly individual sessions plus a third 50-minute follow-up session, delivered in therapy rooms by one of three trained clinical psychologists, and included intensive daily home practice. Each of the therapy sessions was discussed in supervision meetings with the principal investigator that were held on a regular basis. Participants of both groups received a 60-page booklet that described in detail the practices for each day along with their rationale and related psycho-educational material. Furthermore, all participants received an mp3-player with audio-tracks for the home practice: meditations for the MBI group and ambient music for the control group. Participants were asked to record their practice in protocol sheets.
In both groups, the sessions followed a set and manualized structure. We matched the time spent on instructions and practice between the MBI and the control group so that they only varied in contents. During the first session, the therapist introduced the rationale of the specific treatment, described relevant aspects of it, and familiarized the participant with the main practices for the coming week. The second session started with a review of experiences from the first week. The therapist addressed any questions and difficulties with the practices that had arisen during the previous week, and then introduced the main practices for the second week and their rationale. The third session served to debrief participants and to help them establish ways of continuing the practices on their own following the end of the study should they wish to do so, including identification of feasible amounts and patterns of practice.
Participants were encouraged to continue any current medication over the treatment phase without making changes. All participants agreed not to start any other kind of treatment (i.e. psychotherapy) within the duration of the study. In order to assess credibility and expectancy, we asked participants to rate, on a scale from 0 (not at all) to 9 (very much), how strongly they would recommend the treatment to a friend and how much they believed the treatment would help them.
asked to engage in formal meditation practice for about 25 minutes twice per day on each day of the week using recorded guided meditations, the rationale for which was described in the therapy sessions and the respective sections of the handouts. Practices were shorter in duration than the practices in standard mindfulness-based interventions such as MBCT, and did not include prolonged periods of silence (no longer than 3 min), in order to allow for more flexibility in scheduling the practices and to reduce demands on cognitive resources, but followed a similar sequence leading from body scan meditation and mindful movement to sitting meditations focusing on the breath, body sensations, sounds, thoughts, and open awareness, to practices that were more specifically focused on relating to difficult experiences with openness and acceptance. As important steps of the guidance were conveyed through the booklet, the practices evolved in smaller, more frequent steps building on each other than is common in standard MBIs. In addition to formal meditation practices, participants were asked to engage in shorter informal practices, such as breathing spaces, that served to generalize a mindful stance to activities in daily life.
Psycho-Education and Resting. The psycho-educational rationale of the control condition was based on a diathesis-stress model linking depression to the interplay of predispositional vulnerabilities and current stress. Psycho-educational components included information about the signs of depression, its causes, the influence of genetic and environmental factors, in particular stress and its expression in the way we think, and the need to balance stress by deliberately taking time to rest. Based on this rationale, participants were instructed to rest, relax, and disengage from negative thinking as an initial and preliminary step towards recovery. Participants were asked to schedule regular rest periods. Length and frequency of the rest periods mirrored the time demands of the meditation training.
Participants received audio files with ambient music that they were free to use should they feel that the music might facilitate rest, relaxation, and disengagement from negative thinking. After the first week of the intervention, participants' experiences with the practices were reviewed and participants were guided in establishing habits to support further practice.
Participants recorded adherence to the daily practice on protocol sheets over the time of the intervention.
Procedure
Potential participants were screened over the phone by the recruitment team for the main inclusion and exclusion criteria. Those likely to meet eligibility were invited to an initial assessment session with blinded assessors to complete the Structured Clinical Interview for DSM-IV and the self-report questionnaires. Participants who met inclusion criteria continued this session to fill in self-report questionnaires and then took part in EEG and imaging assessments, which determined sample size and are reported elsewhere (Fissler et al., in submission) . Following the pre-treatment assessment, the study manager randomly allocated depressed participants to receive either the mindfulness training or the control training. One
week after the end of the two-week intervention period, participants took part in the posttreatment assessment session, which followed the same sequence as the pre-treatment session.
After the end of the study, all participants of the control group were offered the opportunity to receive the mindfulness training. Participants were recruited over a period of 12 months.
Randomization was conducted following a simple randomization protocol using a computer generated randomization sequence (permuted blocked randomization with blocks of size 4), generated by a researcher outside of the research group, and sealed envelopes that remained concealed until assignment to the groups.
The study protocol for the trial was approved by the ethics committee of the Charité University Medicine Berlin, Campus Mitte (EA4/055/13). All participants provided written consent prior to any research activity.
Results
Participants
The flow of participants through the study is depicted in Figure 1 . Of the n = 602 people who had contacted the research team in response to advertisements searching for depressed participants, 545 participants were assessed for eligibility in telephone interviews, while 57 people could not be reached for interviews. 460 of the 545 people interviewed did not participate further after the telephone interview, because they a) did not meet the inclusion criteria (n= 441) or b) declined to participate or didn`t show up for their appointment (n=19).
Eighty-five participants were assessed for their eligibility via personal interviews in the Freie Universität Berlin, of which 11 participants were excluded for not meeting the inclusion criteria. This left a sample of 74 participants to be randomized into the study, of which n=38
were allocated to the mindfulness intervention and n=36 were allocated to the control condition. Of those who had been randomized, two participants of the mindfulness group and four of the control group dropped out after the first session and before the post-treatment assessments. Full data sets were, therefore, available for n=36 participants allocated to MBI and n=32 participant allocated to the control group. These group sizes allowed detection of a minimal difference of 5 points on the BDI-II with 90% power at an α-level of .05.
Sociodemographic and clinical characteristics
The two groups did not differ in age Independent samples median test p = .98, or use of antidepressants, MBI: n = 9 (25%), control: n = 11 (35%); χ 2 (1) = .87, p = .42. There were also no significant group differences in the number of those with comorbid anxiety disorders, MBI: n = 17 (47%), control: n = 14 (43%); χ 2 (1) = .08, p = .77, or a comorbid somatoform disorder, MBI: n = 2 (6%), control: n = 
Pre-to Post-Treatment Changes
Means and standard deviations of BDI-II, SCID-I symptoms scores, FFMQ, RSQ Brooding, and LEIDS-R scores at pre-and post-treatment assessment are listed in Table 1 .
Pre-to post-treatment changes were analysed using a series of repeated measures ANOVAs.
Analysis of BDI-II scores yielded a significant main effect of time, F(1, 66) = 148.1, p = .000, η 2 = .69, that was qualified by a significant time by treatment interaction, F(1, 66)= 13.7, p = .000, η 2 = .17. Pairwise comparisons indicated significant reductions in symptoms in both groups, MBI: M i-j = -17.41, SE = 1.50, p = .000, control: M i-j = -9.30, SE = 1.59, p = .000, with changes more pronounced in the MBI than the control group. Post-treatment levels of symptoms differed significantly between the two groups, M i-j = 9.54, SE = 1.84, p = .000, while there had been no significant difference at pre-treatment, M i-j = 1.42, SE = 1.69, p = .40.
Results remained virtually unchanged when treatment expectancy and credibility ratings were entered into the analysis. Pre-treatment BDI-II scores were significantly correlated with level of treatment response, r = -.68, p = .000, in the mindfulness group, and r = -.46, p = .008, in the control group, i.e. the higher the pre-treatment BDI-II scores, the stronger the response to treatment in terms of change in BDI-II scores.
Analysis of SCID-I symptom scores yielded a significant main effect, F(1, 66) = 287.4, p = .000, η 2 = .81, and a significant time by treatment interaction, F(1, 66) = 58.9, p = .000, η 2 = .47. As in the analysis of self-reports, observer-rated symptoms showed significant reductions in both groups, with changes more pronounced in the mindfulness group, M i-j = -M A N U S C R I P T
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MINDFULNESS TRAINING IN DEPRESSION 14 6.05, SE = .33, p = .000, than in the control group, M i-j = -2.28, SE = .35, p = .000. There was a significant difference in levels of symptoms between the groups at post-treatment assessment, M i-j = 3.86, SE = .36, p = .000, but not at pre-treatment assessment, M i-j = .08, SE = .33, p = .79. Results remained virtually unchanged when treatment expectancy and credibility ratings were entered into the analysis. Pre-treatment SCID-I symptom scores were significantly correlated with level of treatment response, r = -.70, p = .000, i.e. the higher the pre-treatment SCID-I symptom score, the stronger the response to treatment in terms of change in SCID-I symptom scores.
Similar patterns emerged from analyses of changes in FFMQ, RSQ brooding and LEIDS-R scores. Analysis of FFMQ total scores showed a main effect of time, F(1, 66) = 45.1, p = .000, η 2 = .40, that was qualified by a significant time by treatment interaction, F(1, 66)= 21.7, p = .000, η 2 = .24, due to increases in mindfulness in the MBI group, M i-j = 20.45, SE = 2.46, p = .000, while levels of mindfulness did not change significantly in the control group, M i-j = 3.68, SE = 2.61, p = .16. Results from analyses of the FFMQ subscales followed the same pattern with the exception of the Describing scale: for the Observe scale, there was a significant main effect of time, F(1, 66) = 11.9, p = .001, η 2 = .15, that was qualified by a significant time by treatment interaction, F(1, 66)= 5.3, p = .024, η 2 = .07, due to increases in the ability to observe in the MBI group, M i-j = 3.01, SE = .71, p = .000, while levels of this ability did not change significantly in the control group, M i-j = .59, SE = .76, p = .43; for the Describe scale, there was a significant main effect of time, F(1, 66) = 11.1, p = .001, η 2 = .14, but no significant time by treatment interaction, F(1, 66)= .1, p = .750, η 2 = .002, due to similar increases in the ability to describe experience across both groups, M i-j = 1.52, SE = .45, p = .001; for the Acting with Awareness subscale, there was a significant main effect of time, F(1, 66) = 20.4, p = .000, η 2 = .23, that was qualified by a significant time by treatment interaction, F(1, 66)= 14.7, p = .000, η 2 = .18, due to increases in the ability to act with awareness in the MBI group, M i-j = 5.02, SE = .82, p = .000, while levels of the ability to act with awareness did not change significantly in the control group, M i-j = .40, SE = .87, p = .64;
for the Non-Judging of Inner Experience subscale, there was a significant main effect of time, F(1, 66) = 19.9, p = .000, η 2 = .23, that was qualified by a significant time by treatment interaction, F(1, 66)= 10.6, p = .002, η 2 = .13, due to increases in the ability not to judge inner experience in the MBI group, M i-j = 5.59, SE = .99, p = .000, while levels of the ability not to judge inner experience did not change significantly in the control group, M i-j = .87, SE = 1.05, p = .40; for the Non-reactivity to Inner Experience subscale, there was a significant main effect of time, F(1, 66) = 29.7, p = .000, η 2 = .31, that was qualified by a significant time by treatment interaction, F(1, 66)= 21.1, p = .000, η 2 = .24, due to increases in non-reactivity in the MBI group, M i-j = 5.15, SE = .70, p = .000, while levels of non-reactivity did not change significantly in the control group, M i-j = .43, SE = .74, p = .55. Analysis of changes in RSQ brooding showed a main effect of time, F(1) = 7.91, p = .006, η 2 = .10, qualified by a significant time by treatment interaction, F(1) = 11.68, p = .001, η 2 = .15, due to significant decreases in the MBI group, M i-j = -2.02, SE = .44, p = .000, while there were no significant changes in the control group, M i-j = -.19, SE = .47, p = .68. Analysis of LEIDS-R scores also yielded a significant main effect, F(1) = 8.42, p = .005, η 2 = .11, while the treatment by group interaction was marginally significant, F(1) = 3.60, p = .06, η 2 = .05, with pairwise comparisons showing significant reductions in the mindfulness group, M i-j = -7.10, SE = 2.03, p = .001, while there was no significant change in the control group, M i-j = -1.48, SE = 2.15, p = .49.
Within the MBI group, pre-to post changes in BDI-II scores were significantly correlated with changes in FFMQ subscales, r = -.48, p = .003 (correlations with FFMQ subscales were r = -.38, p = .022, for Observe, r = -.28, p = .100, for Describe, r = -.44, p = .007, for Acting with Awareness, r = -.26, p = .122, for Non-Judging of Inner Experience, r = -.29, p = .085 for Non-Reactivity to Inner Experience), while the relation with changes in M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT did not reach significance, r = .21, p = .22.
There were no adverse events.
Discussion
The current findings show that brief mindfulness training can have significant beneficial effects in acutely depressed patients with a chronic or recurrent lifetime history. In line with our hypothesis, patients who received the MBI reported significantly stronger reductions in severity of depressive symptoms than patients in the control condition. This result is consistent with a growing body of research that indicates good effects of standard MBIs in patients with acute depression (Barnhofer et al., 2009; Eisendrath et al., 2016; Eisendrath et al., 2008; Finucane & Mercer, 2006; Kenny & Williams, 2007; Strauss et al., 2012; Sundquist et al., 2015; Van Aalderen et al., 2015) , particularly in those with a chronic or treatment-resistant course. By demonstrating effects of a brief intervention in patients with a recurrent or chronic course of the disorder, the current study extends previous findings from experimental research showing that induction of a mindful mode of processing can have immediate beneficial effects on mood in currently depressed patients (Huffziger & Kühner, 2009) or patients who are currently in remission (Singer & Dobson, 2007) .
Given the role of maladaptive responses to negative mood in maintaining symptoms of depression, use of mindfulness training and techniques in patients with acute depression builds on a straightforward rationale. The stress buffering account by Lindsay and Creswell describe experience, act with awareness and relate to experience in a non-judgmental and non-reactive way, potentially supporting more adaptive stress/negative mood appraisals.
Furthermore, the results of the study seem broadly consistent with the suggestion that mindfulness training may be particularly helpful in groups with increased levels of stress and vulnerability, a view that is in line with current findings on the effects of MBCT for relapse prevention where trials have commonly demonstrated moderation of outcome by levels of vulnerability (Kuyken et al., 2015; Williams et al., 2014) . Rather than precluding the use of mindfulness training, acute and chronic symptoms might thus actually represent an important indication. Further research will have to test this assumption over a broader spectrum of severity. It is possible that acceptability of the approach might reach a tipping point at very high levels of symptom severity or vulnerability, although there was no indication for this in our data as pre-treatment levels of symptoms were linearly related to treatment response. In order to address potential difficulties with engagement, delivery of the training will likely have to be adapted for patients with acute symptoms, as was the case here. For the current purpose, we used guided meditations that were shorter than the standard meditations of MBIs and that did not include prolonged periods of silence in order to reduce likelihood of patients engaging in persistent maladaptive thinking, a strategy that has previously been used in mindfulness interventions for patients with psychosis (Chadwick et al., 2016) and is consistent with findings indicating a relation between frequency of practice and the development of 'decentering' skills (Soler et al., 2014) . Self-reported rate of adherence to meditation practices was high throughout and above levels commonly reported from standard MBIs (see for example Crane et al., 2014) , indicating that training in mindfulness as delivered in our intervention is feasible and acceptable for patients with current symptoms.
The current study has several limitations that need to be taken into account when interpreting the findings. These include its reliance on self-report, and therefore propensity for reporting bias, and the small sample size. Medication use during the study period and compliance with instructions to refrain from making changes to the existing medication regime were not monitored. Therapist adherence to the protocol was not formally assessed.
The emphasis of this study was deliberately on investigating only immediate effects; future research is needed to assess in how far improvements can be sustained, a key priority in chronic depression. The treatments differed in how credible they were judged to be by participants, although differences in expectancy did not explain the effects on symptoms reduction. Furthermore, we did not compare mindfulness against other established treatment strategies for acute depression. In fact, effects of mindfulness training in this context are unlikely to be superior to those of cognitive or behavioral interventions (Sundquist et al., 2017 ), yet due to its training character and portability mindfulness training may provide a particularly helpful approach in situations where therapist contact is reduced and wide reach is an important consideration. Given the assumption that the use of mental training might be particularly helpful in patients in whom maladaptive patterns of thinking have become highly automatic and habitual, this study focused on patients with long lifetime histories of depression as indicated by a chronic or recurrent course and early onset. Further research will have to test whether results generalize to the broader population of depressed patients. This study focused on more chronic forms of depression given encouraging preliminary results for the use of mindfulness in the treatment of chronic depression from our previous research (Barnhofer et al., 2009 ) and observations that preventative effects of the training are more pronounced in those with recurrent histories (Kuyken et al., 2016) .
Altogether, the current findings support the use of mindfulness training to reduce symptoms in patients with acute and chronic depression, suggesting a need to broaden our perspective on its indications and to rethink the current emphasis on the use of mindfulness training mainly for purposes of relapse prevention. Patients in the mindfulness condition showed stronger reductions in symptoms.
The results support the use of mindfulness in the treatment of acute depression.
